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TITLE OF THE INVENTION 

Storage Battery 
BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a storage battery, and more 
particularly to a structure of a battery casing having a thinner, see-through 
window portion for visual recognition of a level of electrolyte from the 
outside. 

Description of the Background Art 

Electrolyte is contained in a battery casing of a storage battery. 
Conventionally, there existed a storage battery having a thin-walled see- 
through window portion provided at a battery casing for visual recognition 
of a level of electrolyte from the outside. In Fig. 6, an exemplary storage 
battery with a conventional see-through window portion is shown. 

As shown in Fig. 6, a storage battery 1 has a battery casing 3, a cover 
2, and a thin-walled see-through window portion 4 on a sidewall of battery 
casing 3. Because of such a see-through window portion 4, a level of 
electrolyte contained in battery casing 3 is visually recognizable from the 
outside and the amount of the electrolyte can be externally grasped. 

When the thin-walled see-through window portion 4 is provided on 
the sidewall of battery casing 3 as described above, however, material flow is 
hindered in this part when battery casing 3 is molded, thereby deteriorating 
the moldability of battery casing 3. 

Furthermore, see-through window portion 4 is thin and thus weak in 
strength, so that see-through window portion 4 easily deforms when battery 
casing 3 is released from a mold. 
SUMMARY OF THE INVENTION 

The present invention is made to solve the aforementioned problem. 
It is an object of the present invention to provide a storage battery with a 
battery casing having a thinner, see-through window portion, in which a 
material flow in a portion to be a see-through window portion is promoted at 
the time of molding, and in addition, the see-through window portion is 
prevented from deforming when the battery casing is released from a mold. 
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A storage battery in accordance with the present invention includes 
a battery casing, a cover closing an opening of the battery casing, and a 
thinned see-through window portion provided on a sidewall of the battery 
casing for visual recognition, from the outside, of a level of electrolyte 
contained in the battery casing, characterized in that the see-through 
window portion is provided with a reinforcing rib. 

By providing the reinforcing rib at the see-through window portion 
in this way, the see-through window portion is selectively made thicker. 
Since a material easily flows in such a thicker section at the time of molding, 
a material flow in a portion to be a see-through window portion is better 
promoted than in a conventional example. Furthermore, provision of the 
reinforcing rib can reinforce the see-through window portion, and the 
strength of the see-through window portion at the time of releasing the 
battery casing from a mold can be improved. 

Preferably, the aforementioned battery casing has a plurality of cells 
and a partition separating the cells, and a reinforcing rib is provided at a 
position in alignment with the partition. Therefore, that part of the see- 
through window portion which extends along the partition can be reinforced, 
and thus deformation at the time of molding the battery casing can be 
effectively prevented. 

The foregoing and other objects, features, aspects and advantages of 
the present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 
accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a storage battery in accordance with a 
first embodiment of the present invention. 

Fig. 2 is a perspective view of a battery casing of the storage battery 
in accordance with the first embodiment of the present invention. 

Fig. 3 is a perspective view of the battery casing of the storage 
battery in accordance with a second embodiment of the present invention. 

Fig. 4 is a side view of the battery casing of the storage battery in 
accordance with a third embodiment of the present invention. 



Fig. 5 is a partial cross sectional view along line V-V in Fig. 2. 

Fig, 6 is a perspective view of a conventional storage battery. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the following, embodiments of the present invention will be 
described with reference to Figs. 1-5. 

(First Embodiment) 

Fig. 1 is a perspective view of a storage battery 1 in accordance with 
a first embodiment of the present invention. As shown in Fig. 1, storage 
battery 1 has a battery casing 3, a cover 2, and a see-through window portion 
4 for visual recognition of a level of electrolyte. 

Battery casing 3 contains electrolyte, and has a plurality of cells, a 
partition separating the plurality of cells and a thin -walled see-through 
window portion 4 on the sidewall thereof. Cover 2 closes an upper end 
opening, and has a pair of terminals on its upper surface, a plurality of inlet 
ports and caps attached on the inlet ports. 

See-through window portion 4 is provided on the sidewall of battery 
casing 3 and is formed by selectively reducing the thickness of the sidewall 
of battery casing 3. By selectively making thinner the sidewall of battery 
casing 3, the liquid surface of electrolyte can be visually recognized from the 
outside. Therefore, the level of electrolyte is visually recognizable through 
the aforementioned see-through window portion 4 from the outside. 

In the present invention, see-through window portion 4 of battery 
casing 3 is selectively provided with a rib (thicker section) 5, as shown in Fig. 
1. In the example shown in Fig. 1, a plurality of narrow ribs 5 are provided 
with regular intervals, and ribs 5 extend parallel to the direction of the 
height (upward and downward directions) of battery casing 3. 

In Fig. 2, a perspective view of battery casing 3 of Fig. 1 is shown. 
As shown in Fig. 2, battery casing 3 has a plurality of cells and partitions 6 
separating the cells, inside thereof. A part of ribs 5 extend along partitions 
6. More specifically, a prescribed rib 5 is arranged in front of partition 6 to 
be aligned with partition 6, and a connecting portion of partition 6 to see- 
through window portion 4 is made thicker. 

In Fig. 5, a cross sectional view taken along line V-V in Fig. 2 is 



shown. As shown in Fig. 5, see-through window portion 4 is partially made 
thicker by providing rib 5. In the example shown in Fig. 5, the thickness of 
that part of see-through window portion 4 which is provided with rib 5 is 
approximately equal to the thickness of that part of the sidewall of battery 
casing 3 which is not provided with see-through window portion 4. Further, 
a prescribed rib 5 is arranged on partition 6. 

Since rib 5 for reinforcement is provided at see-through window 
portion 4 as mentioned above, see-through window portion 4 is selectively 
made thicker. In such a thicker section, a material easily flows at the time 
of molding, and therefore a material flow in a portion to be see-through 
window portion 4 is better promoted than in a conventional example. 

In addition, provision of rib 5 can reinforce see-through window 
portion 4. Therefore, the strength of see-through window portion 4 at the 
time of releasing battery casing 3 from a mold can be improved, and 
deformation of see-through window portion 4 of battery casing 3 when 
released from a mold can effectively be prevented. 

(Second Embodiment) 

A second embodiment of the present invention will now be described 
with reference to Fig. 3. Fig. 3 is a perspective view showing battery casing 

3 of storage battery 1 in accordance with the second embodiment. 

As shown in Fig. 3, in see-through window portion 4, rib 5 may be 
provided only at a position that is in front of partition 6. In other words, rib 
5 may be provided only at a position in alignment with partition 6, and not 
provided in see-through window portion 4 except that position. In this 
embodiment also, a material flow in a part to be see-through window portion 

4 at the time of molding can be promoted, and in addition, see-through 
window portion 4 can be reinforced. 

(Third Embodiment) 

A third embodiment of the present invention will now be described 
with reference to Fig. 4. Fig. 4 is a side view showing battery casing 3 of 
storage battery 1 in accordance with the third embodiment. 

Although see-through window portion 4 is formed on a side surface 
having a relatively larger area (on the longer side) of the sidewalls of battery 



casing 3 in the above embodiments, see-through window portion 4 may be 
formed on a side surface having a relatively smaller area (on the shorter 
side) as shown in Fig. 4. In this embodiment also, a material flow in a part 
to be see-through window portion 4 at the time of molding can be promoted, 
and in addition, see-through window portion 4 can be reinforced. 

It is noted that although description has been made to an example in 
which narrow ribs 5 are formed at regular intervals in see-through window 
portion 4, in the above embodiments, ribs of any other shape than that 
shown, e.g. in Fig. 1 may be selectively formed, or a thicker section may be 
selectively provided in place of the ribs, at see-through window portion 4, as 
long as such a rib can promote a material flow in a portion to be see-through 
window portion 4 at the time of molding and also can reinforce see-through 
window portion 4. 

Furthermore, see-through window portion 4 may be provided only on 
one side surface of the battery casing as in the above -described embodiments, 
but rather may be provided on a plurality of side surfaces of the battery 
casing. For example, in the example in Fig. 1, see-through window portion 
4 may be provided additionally on a side surface that is the rear side of 
battery casing 3. In this way, a level of electrolyte can be visually 
recognized from a plurality of directions. 

In accordance with the present invention, a material flow in a 
portion to be a see-through window portion at the time of molding a battery 
casing can be better promoted than in a conventional example, so that the 
moldability of the battery casing can be improved. In addition, the 
strength of the see-through window portion at the time of releasing the 
battery casing from a mold can be improved, so that the see-through window 
portion can be prevented from deforming when the battery casing is released 
from a mold. As a result, it is possible to manufacture high-quality battery 
casings with less deformation at a high production yield. 

Although the present invention has been described and illustrated in 
detail, it is clearly understood that the same is by way of illustration and 
example only and is not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms of the appended 
claims. 



